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Benchmarking knowledge-based urban development performance: 
results from the international comparison of Helsinki 
Abstract 
In the era of a global knowledge economy, urban regions that seek to increase their competitive edge, 
become destinations for talent and investment and provide prosperity and high quality of life to their 
inhabitants have little chance of achieving these goals without forming effective knowledge-based urban 
development strategies. The research reported in this paper aims to address the questions of how a 
knowledge-based urban development performance measurement can be undertaken and the value 
contribution of such measurement. The paper focuses on the city of Helsinki. This empirical study 
analytically investigates Helsinki’s performance from the lens of knowledge-based urban development by 
comparing this urban region with eight international competitors, Boston, San Francisco, Birmingham, 
Manchester, Melbourne, Sydney, Toronto, and Vancouver. The results of the study not only reveal a 
clearer understanding of Helsinki’s benchmarked performance and competitive edge considering the 
regional policy context along with strategic directions in strengthening its international standing and 
competitiveness but also provide useful insights for other urban regions that aspire to such development. 
Introduction 
Cities of the post-industrial age are characterized by a growing proportion of knowledge workers and the 
service-orientation of activities (Yigitcanlar et al., 2007; Laihonen & Lonnqvist, 2010). At the same time, 
the role of agriculture and industrial manufacturing has been diminishing in these cities. Overall, it can be 
claimed that along with the development of the knowledge society, acknowledgement of the importance 
of knowledge and other forms of intangible assets has been growing (Carrillo, 2010). Naturally, the 
development paths of cities differ significantly, but the transition from a natural and physical resource-
based manufacturing orientation to a knowledge-based service orientation seems to be a trend in many 
cities (Bontje et al., 2011). 
Although knowledge is becoming a key resource for cities, other factors must also be taken into 
account while analyzing the performance of a city, as knowledge resources alone do not guarantee 
desired outcomes. Cities aim to provide a high quality of life for their citizens. Quality of life is influenced 
by a variety of issues such as environmental quality, safety, quality and availability of services, open and 
fair government and so on (Yigitcanlar et al., 2008b). Thus, in the knowledge economy era, the 
performance of a city is a complex and multifaceted phenomenon. To capture this phenomenon, the 
concept of knowledge-based urban development (KBUD) has become highly popular in many urban 
regions that aim to increase their competitive edge, attract talent and investment, and provide prosperity 
and a high quality of life to their inhabitants (Knight, 2008; Kunzmann, 2008; Yigitcanlar, 2009; van 
Wezemael, 2012). 
To analyze and improve the performance of a city, measurement information must be produced to 
capture the status of relevant variables. A few frameworks are available for conducting such 
measurements in the KBUD context (see Sarimin & Yigitcanlar, 2012). However, the application of these 
frameworks is not straightforward. Many issues, including the choice of factors to measure and data 
availability, must be considered. Furthermore, a key feature in the existing measurement models is the 
use of benchmarking to provide a point of reference for the interpretation of the measurement results 
(Huggins, 2010; Yigitcanlar, 2012). However, the choice of cities for benchmarks is not straightforward 
either—what is a relevant benchmark for a given city and why (Luque-Martinez & Munoz-Leiva, 2005)? 
Due to the problems related to such exercises and the limited number of prior studies, the value of 
benchmarks can be questioned (Greene et al., 2007; Rondo-Brovetto & Saliter, 2007).  
The current paper examines KBUD performance evaluation from the perspective of a single city. The 
study asks two research questions. First, how is a KBUD performance measurement conducted? Second, 
what is the value contribution of such measurement? We aim to contribute to the prior literature on 
KBUD analysis by providing a detailed description of the measurement process and findings and critically 
evaluating the value of the new information. 
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In this study, the focal city is Helsinki, Finland, i.e., Helsinki metropolitan area. Helsinki is an 
interesting example of a knowledge city because it has accomplished many KBUD achievements and 
currently stands out as a thriving urban region in many international comparisons concerning knowledge 
economy adoption, knowledge city formation, competitiveness, R&D, education investment, knowledge 
generation, and quality of life and place (Vaattovaara, 2009). The principal factor in Helsinki’s 
accomplishments has been the development of an innovative capacity through the creation of 
agglomerations of knowledge-intensive industries (Abetti, 2004). This innovative capacity originated 
from the strategic actions taken in the early 1990s at the national level (i.e., Finland as a knowledge 
economy) and explicit KBUD policies that were developed and persistently implemented in Helsinki (i.e., 
technopoles as urban strategies to build high-tech cities) (Pelkonen, 2005; van den Berg et al., 2005). 
Helsinki became a frontrunner in knowledge-based activities due to its early involvement with such 
activities. Across the globe, KBUD strategies have only recently been formulated under this rubric. 
Previously, strategies such as innovation milieus were developed; however, they were not comprehensive 
or citywide (van Winden et al., 2007). 
Although Helsinki’s KBUD achievements are notable, the urban region is not immune to the impacts of 
global pressures and crises (Bontje et al., 2011). Helsinki encounters several serious challenges. Firstly, as 
mentioned in the OECD Report (OECD, 2002), Finland in general and Helsinki in particular lack a focused 
strategy of economic diversification (such as developing ICT activities beyond the mobile phone 
technology cluster scope) for securing long-term competitiveness. Today, a decade after this report, the 
diversification of knowledge economy activities is critical to Helsinki. This is primarily because Nokia, 
which houses its headquarters and main facilities in Helsinki, recently lost its leadership in the world 
mobile technology solutions. Another major challenge that Helsinki faces is the impacts of the global 
financial crisis, with the rapid spread of various economic and social problems across the Euro zone 
(Claessens et al., 2010). The impact of both of these challenges resulted in large employee redundancies 
and an increased risk of losing the competitive edge, including Nokia. 
The present paper is structured as follows. After reviewing the literature on KBUD, a background on 
the development context and conditions of Helsinki is presented. This is followed by a report of the 
empirical analysis undertaken to scrutinize Helsinki’s KBUD in comparison to eight international 
competitor urban regions and the results of the analyses. Then, the paper presents and discusses the key 
lessons learned. The paper concludes by stressing the value contribution of this benchmarking exercise 
and highlighting the insights on how to apply KBUD performance measurement. 
Knowledge-based development of urban regions  
The concept of knowledge economy, which is grounded in endogenous growth theory (Romer, 1990; 
Aghion & Howitt, 1998), emerged from an increasing recognition of the requirement for the generation, 
circulation and use of knowledge within modern economies. However, in recent years, emerging 
economies have also paid increasing attention to the process of transitioning to a knowledge economy. 
Thus, the knowledge economy phenomenon is fairly global (Cooke, 2002; Huggins & Strakova, 2012). In 
the era of the global knowledge economy, the world is becoming increasingly integrated, and knowledge 
is becoming the driving force for economic growth, societal development, and improvement in the 
competitiveness of not only the industrial system and firms (Konstadakopulos, 2003) but also urban 
regions (May & Perry, 2011).  
In an empirical study, Lever (2002) finds a correlation between economic growth and the extent of the 
knowledge base in European cities, suggesting that urban regions that are centers of growth are also 
centers of knowledge. Thus, the competitive advantages of urban regions are no longer solely based on 
their natural resources or cheap labor, but are increasingly viewed in terms of their knowledge resources 
and exploitation of these knowledge assets (Johnston, 2011). How well an urban region responds to the 
challenge of knowledge economy depends on how well actors exploit new knowledge in the form of new 
product or process innovations and utilize their intangible assets, such as skills and creativity 
(Konstadakopulos, 2003).  
As Asheim (2012) puts forward, since the beginning of the century, strong evidence has substantiated 
the argument of an urban turnaround. The traditional focus on urban regions and their development is 
‘business climate’, i.e., launching policy measures to attract new business to support the growth of the 
existing industry. In recent years, this focus has been shifting toward a strong ‘people climate’ to attract 
and retain the talent in urban regions to form analytical (science-based), synthetic (engineering-based), 
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and symbolic (art-based) knowledge bases (Florida, 2002; Asheim, 2007). Furthermore, urban regions 
are now viewed as playing a specific role in the creation of prosperous knowledge milieus (hence, 
establishing ‘spatial climate’) and in the management and humanization of knowledge and the provision 
of enabling conditions (thus, establishing ‘governance climate’) (Knight, 2008; Yigitcanlar et al., 2008a; 
Romein et al., 2011). Based on this broadened perspective, knowledge-based development underpins the 
growth trajectories of urban regions (Vazquez-Barquero, 2007; Yigitcanlar, 2011). 
Knight (1995, 2008) views knowledge-based development of urban regions, commonly referred to as 
KBUD, as the transformation of knowledge resources into local development to provide a basis for 
sustainable development and a social learning process in which citizens inform and are informed about 
the nature of changes that occur in their city. Kunzmann (2008) assigns KBUD a more operational role as 
a key planning approach that provides an important collaborative development framework for all parties 
(i.e., public, private, academic, community) in the development of future strategic and knowledge-
intensive urban and regional policies that attract and retain talent and investment and nurture 
knowledge cities. 
Perry (2008) indicates the differing perspectives of KBUD. She identifies the three dimensions of 
KBUD as process, product and acquisition, which differ in the relative importance of knowledge and 
space. In process-driven KBUD, knowledge is central and subject to change as a result of external 
pressures. In acquisition-driven KBUD, knowledge is only a small part of KBUD processes, which are 
embedded in a wider set of economic, social, and cultural processes. Finally, in product-driven KBUD, 
similar to the process-driven KBUD, urban is only implied and peripheral. However, as she indicates, only 
a perfect combination of all three dimensions into a holistic KBUD vision can deliver desired outcomes. 
Van Wezemael (2012) emphasizes the heterogeneous context of KBUD due to its multidisciplinary and 
multifaceted nature, which limits its globally widespread inception. He suggests that KBUD should extend 
beyond a neoliberal agenda of economic progress and be viewed as a multiplicity and offer a rich 
potential to seek alternative urban transitions. Concerning the notion of alternative urban transitions and 
the combination of KBUD perspectives, Fernandez-Maldonado and Romein (2010) argue that a 
sustainable KBUD requires a proper balance between the following: (i) economic quality, which depends 
on a good business climate to produce prosperity; (ii) socio-spatial quality, which is based on a positive 
people climate for all people; and (iii) organizational quality, which depends on coherence and consensus 
in the urban region and an effective interaction between main stakeholders (i.e., government, university, 
industry) to deliver concrete projects and initiatives. 
In line with Fernandez-Maldonado and Romein’s (2010) argument, Yigitcanlar (2011) defines the 
KBUD as the new development paradigm of the global knowledge economy era that aims to bring 
economic prosperity, socio-spatial order, environmental sustainability, and good governance to cities. 
Furthermore, it purposefully designs a city to encourage the generation, circulation and use of knowledge 
in an economically secure, socially just, environmentally sustained and well-governed human setting, i.e., 
knowledge city. Correspondingly, KBUD is concerned with economic, societal and spatial (both the built 
and natural environment) development along with institutional development as an enabler of the former 
three. Figure 1 illustrates the conceptual framework of KBUD. 
[INSERT FIGURE 1] 
Figure 1. Conceptual framework of KBUD 
KBUD’s economic development perspective aims to place endogenous knowledge assets at the heart of 
economic activities, as it considers knowledge as a locally embedded strategic and vital resource rather 
than exogenous, imported and supplementary (Lever, 2002; Nguyen, 2010). This perspective builds a 
knowledge economy that achieves prosperity through strong ‘macro-economic’ and ‘knowledge economy 
foundations’.  
KBUD’s socio-cultural development perspective aims to increase residents’ skills and knowledge to 
enhance individual and communal development and societal achievements (Ovalle et al., 2004; Frane et 
al., 2005). This perspective builds a knowledge society that achieves social equity through strong ‘human 
and social capitals’ and ‘diversity and independency’.  
KBUD’s environmental and urban (enviro-urban) development perspective aims to promote the 
conservation, development and integration of both natural and built environments and build a strong 
spatial network relationship between urban development and knowledge clusters while driving 
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development that is ecologically friendly, high quality, unique and sustainable (Knight, 1995; Yigitcanlar, 
2010). This perspective builds a knowledge milieu that produces sustainability through ‘sustainable 
urban development’ and ‘quality of life and place’.  
KBUD’s institutional development perspective aims to democratize and humanize knowledge, 
institutionalize interdisciplinary collective learning processes and knowledge-based organizations, and 
join actors, stakeholders and sources to prepare a civic vision, plan strategically, organize and facilitate 
necessary knowledge-intensive bases and activities (Knight, 2008; Yigitcanlar, 2011). This perspective 
builds a knowledge governance that enables KBUD through strong ‘governance and planning’ and 
‘leadership and support’.  
These four development perspectives form the main pillars of KBUD, i.e., economy, society, 
environment, and governance (see Figure 1). 
Helsinki’s knowledge-based urban development in a nutshell  
The Helsinki metropolitan area (‘Uusimaa’ in Finnish) is the primary urban region in Finland. It 
dominates the country’s economic, cultural and political life and houses nearly 1.5 million inhabitants in 
14 autonomous and independent municipalities, four of which are major urban settlements, i.e., Helsinki, 
Espoo, Vantaa, and Kauniainen (Vaattovaara, 2009). This urban region is a unique example of KBUD 
because it is one of the fastest growing regions with respect to population, employment and gross value 
added in Europe during recent decades and a stronghold of the Nordic welfare regime. Furthermore, it 
provides high-quality public services and leading world-class primary and secondary education and is a 
location for innovation, knowledge generation and constant change. It also shows a drastic redistribution 
of market incomes (one of the most equal income distributions in the Western world) and a long tradition 
of social mixing. Finally, it has the highest level of local democracy and governance and a system that is 
based on progressive taxation and universal social benefits (Vaattovaara & Kortteinen, 2003; Romppanen 
& Ujam, 2004; Vanolo, 2008; Inkinen & Vaattovaara, 2010). 
According to Castells and Himanen (2003), Finland in general and Helsinki in particular have reached 
the apex of the global knowledge economy and society due to specific historical, cultural, geographic, 
climatic, ethnic and religious features. These features include cold winters, late industrialization in the 
1950s, deep recession in the 1990s, and the dominant influence of Sweden and Russia that resulted in a 
history of physical, economic, political and cultural survival. Until the sudden and drastic recession 
between 1990 and 1993, the economic development of the region, similar to the rest of Finland, was 
linked to traditional industries at the national level. The recession suddenly wiped out most of the 
elements of the economic success of the 1980s (Hedman, 1989). As Vanolo (2008) states, in this period, 
growth was mainly dependent on industries hitherto sheltered from international competition, exposing 
Helsinki to increasing external competition.  
The recession was the major turning point for Helsinki to take the challenge of global competition in a 
rather new development niche, i.e., strong growth in the ICT sector. This sector is critical because 
technological innovation is viewed as an essential source of high-value-addition and leadership in global 
markets (Abetti, 2004). Labeled as ‘the Finnish miracle’, this move created a new pathway for Helsinki to 
emerge from the 1990s ashes as an internationally competitive economy that seemingly grafted the 
requisites of knowledge economy onto the bedrock principles of the Nordic Welfare State (Pelkonen, 
2008). According to Vaattovaara (2009), austerity measures of the time and long-term visions and 
strategic planning that targeted the knowledge economy have led to the successful transformation of 
Finland from an agricultural and manufacturing society—i.e., forestry, pulp, paper industries, and public 
services—to an international hub of knowledge industries and one of the world’s leading knowledge 
societies. Especially, the growth of the mobile technology company Nokia, whose headquarters are 
located in Espoo, has played a significant role in this transformation, with the assistance of national R&D 
grants and support (Dahlman et al., 2007). 
Due to the gaps between national innovation policies (very general, often non-spatial, lack of account 
for regional differences in economy and knowledge specialization) and local competences and ambitions 
(more specific, concrete, highly spatial), Finland launched The National Centre of Expertise Programme in 
1994. This program focused on local, regional and national resources for the development of 
internationally competitive fields of know-how in specific places. As a result, the program established the 
Regional Centers of Expertise, which cooperate closely with universities and companies in their 
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respective sectors, developed explicit knowledge economy strategies, and strongly supported the KBUD 
reformation of Helsinki as a knowledge city (van den Berg et al., 2005). The sophisticated Finnish 
innovation system (a result of the Ministry of Employment and Economy’s (MEE) innovation policy and 
Finnish Funding Agency for Technology and Innovation’s (TEKES) generous funds) provided 
opportunities for various actors from academia and public and private sectors to further improve the 
competitiveness of Helsinki (Inkinen & Vaattovaara, 2007; Pelkonen, 2008).  
Today, Helsinki produces over 40 percent of the revenue of all business activities in Finland and 
accounts for more than 40 percent of the investment in R&D (Vanolo, 2008). Helsinki is particularly well 
known for its high-level educated and skilled population; high urban quality of life and place; good 
external and internal accessibility; significant investment in arts and culture; high social equity; and 
international reputation as the telecommunication capital of Europe (van den Berg et al., 2005). Although 
the general picture is positive (apart from the lost competitive edge of the region’s largest employer, 
Nokia), Helsinki has several drawbacks such as a shortage of affordable housing and a lack of 
‘international climate’. These drawbacks work against the region, especially in terms of attracting foreign 
knowledge workers beyond the strategic contacts created with regions, i.e., Tallinn, Estonia and St. 
Petersburg, Russia. Nevertheless, internationalization strategies such as marketing programs and 
university courses in English have been established to improve this situation (Castells & Himanen, 2003). 
Helsinki has attracted academic attention, and a number of studies have analyzed its development 
from the KBUD perspective (i.e., Castells & Himanen, 2003; Inkinen & Vaattovaara, 2007; Huggins, 2008; 
Pelkonen, 2008; Vaattovaara, 2009). Based on existing research, there is a fairly good understanding of 
the KBUD drivers of the region’s success, i.e., a sound vision and strategic planning mechanism; a dynamic 
world-class center for business and innovation; a strong knowledge-based economy; regional focus on 
development; significant investment in telecommunication R&D; and development of high-quality 
infrastructure and services. Helsinki’s strengths (e.g., highly educated people, combining knowledge 
society with the welfare state), weaknesses (e.g., relatively low urban density, rapidly aging population, 
lack of attracting international talent pool) and challenges (e.g., high dependence on the ICT clusters, 
difference between the network structures of knowledge society and the hierarchic and subordinated 
structures of bureaucracy, current Euro-zone financial crisis) are also fairly well known. 
To address the two research questions and supplement the existing knowledge of KBUD of Helsinki to 
identify directions for future development, we propose the following actions. Firstly, there is a need to 
evaluate the KBUD performance of Helsinki in a more formal and systematic manner. This refers to the 
use of indicators to describe the different aspects of KBUD. Secondly, it seems useful to search for new 
benchmarks for the region. Studies have compared Helsinki to European urban regions (e.g., van Winden 
et al., 2007), but it might be invaluable to examine Helsinki’s performance in relation to a number of 
globally acknowledged knowledge and innovation hubs, including the KBUD giants of Boston and San 
Francisco.  
Helsinki international comparison study 
The research reported in this paper employs an empirical approach to evaluate Helsinki’s KBUD 
performance through a benchmarking exercise. Regional benchmarking is a method of formulating 
improvements by making a comparative identification of the key elements, peculiarities and deficits. 
Based on the lessons learned from these comparisons (in a process whereby regions look beyond their 
boundaries as a means of learning and stimulating KBUD), the future strategy is identified (Huggins, 
2010). In recent years, regional benchmarking exercises have become increasingly popular within the 
sphere of policy-making, with many scholars arguing that careful and meaningful regional benchmarking 
is an essential prerequisite for informed and strategic decision-making (Luque-Martinez & Munoz-Leiva, 
2005; Malecki, 2007).  
This research conducts an international comparison of nine urban regions to benchmark Helsinki’s 
KBUD performance against the prosperous global knowledge cities, i.e., Boston, San Francisco, 
Birmingham, Manchester, Melbourne, Sydney, Toronto, and Vancouver. The aim is to delineate and 
monitor KBUD in Helsinki and competitor urban regions, facilitate the exchange and gathering of 
knowledge on exemplar practices and policies, and support the informed policy-making and facilitated 
learning processes of Helsinki. 
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In general, KBUD activities, including policies, interventions, politics, and governance, extend well 
beyond a local government area (Fisher et al., 2001). This is also the case for Helsinki and the comparison 
cities. Bearing in mind Robinson’s (2011) warnings about the potential problematic nature of selection of 
the urban region level unit of comparison (e.g., metropolitan fragmentation versus unification, relative 
levels of autonomy vis-à-vis national government, vast sets of responsibilities and limited financing), 
metropolitan area boundaries are selected as the unit of analysis of this international comparison to 
account for regional impacts. 
The urban regions for comparison are selected based on the following criteria: global 
‘competitiveness’ level, i.e., top-20 position in the Global Competitiveness Report (WEF, 2011); global 
‘innovation’ leadership, i.e., top-20 position in the Global Innovation Index (Dutta, 2012); ‘knowledge city’ 
reputation, i.e., shortlisted for or received a Most Admired Knowledge Cities Award (MAKCi) (Garcia, 
2009; Garcia & Leal, 2012); ‘Anglophone’ country (to ease the data collection and comparison process, i.e., 
data availability in English and comparability of the political and governance systems, and heed 
Robinson’s (2011) aforementioned warnings). The salient characteristics of these urban regions are 
listed in Table 1. 
[INSERT TABLE 1] 
Table 1. Salient characteristics of urban regions 
The methodological approach adopted for this empirical analysis includes utilizing a framework for 
KBUD assessment; determining indicators of the framework; collecting data via primary and secondary 
data collection techniques; using statistical techniques to scale and normalize data for comparison; and 
conducting a descriptive analysis of the findings. 
A comparative evaluation of urban regions’ KBUD performance requires a framework for assessment. 
A number of frameworks rank urban regions based on one to several KBUD characteristics (e.g., 
international city rankings of quality of life; cost of living; innovation economy; personal safety; tolerance; 
city branding). Frameworks that only consider a limited number of KBUD characteristics are also 
available (e.g., MAKCi, KnowCis, ALERT) (see Sarimin & Yigitcanlar, 2012). The only comprehensive 
KBUD assessment framework that is currently available is the ‘KBUD Assessment Model’ (KBUD/AM) 
(see Yigitcanlar, 2012). Hence, the present research utilizes this model. 
KBUD/AM is an indicator-based assessment model. In the current study, the indicator system of the 
model is specifically tailored for the cases of Helsinki and the comparison urban regions. The model 
consists of a composite index, four indicator categories, eight indicator sets and 32 indicators. Four of the 
indicator categories correspond to the four development pillars of KBUD, i.e., economy, society, 
environment, and governance. Eight indicator sets are derived from the literature, and the KBUD 
conceptualization is illustrated in Figure 1. The 32 indicators are selected from the key literature on the 
basis of measurability, analytical soundness, comparability, geographic coverage, data availability, and 
relevance (see Veugelers, 2011; Carrillo & Batra, 2012; Grant & Chuang, 2012; Lin & Edvinsson, 2012; 
Yigitcanlar, 2012). An equal weighting is assigned to indicators of the model. Table 2 demonstrates the 
KBUD/AM structure and the descriptions of its indicator system.  
[INSERT TABLE 2] 
Table 2. Model structure and indicator descriptions 
One of the greatest challenges of this international comparative study is the data collection, especially 
given the scarcity of comparable and suitable metropolitan level data (Huggins & Izushi, 2009). This 
limitation has an impact on the indicator selection of the model (these implications are thoroughly 
discussed in the discussion section). The following datasets and resources are used to form the indicator 
values: OECD databases; World Bank databases; United Nations databases; National Bureau of Statistics 
databases; international housing market databases; international city ranking indices; world university 
rankings; world broadband statistics; and (non-)governmental policy documents.  
KBUD/AM, firstly, requires normalization of the indicator values because most of the indicator data 
have different units and directions and it is not possible to apply an arithmetic operation without 
normalization. In this research, the min-max normalization technique is used to reflect the specific 
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distribution of the indicator values and present a relative scale according to the best and worst 
performers. Moreover, prior to the normalization procedure, the direction of some of the indicator values 
(i.e., long-term unemployment, university prestige, socio-economic dependency, income inequality, 
personal safety, housing affordability, cost of living, greenhouse gas emissions) is corrected. For example, 
a high level of disposable income is a desired performance, whereas a high level of long-term 
unemployment is not desired. Hence, the value of the long-term unemployment rate is subtracted from 1 
to comply with the other indicators. The min-max normalization of indicator scores or values is calculated 
in accordance with the following formula: 
[INSERT EQUATION 1] 
where  corresponds to the indicator value, new, raw, min and max subscripts denote transformed and 
original indicator values and minimum and maximum range of indicator values, respectively.  
Once normalized values are entered into the model, all indicators are assigned an equal weighting to 
calculate the indicator set scores, as specified by the following equation: 
[INSERT EQUATION 2] 
where  corresponds to the indicator score and MEF, KEF, HSC, DI, SUD, QLP, GP and LS subscripts 
represent macro-economic foundations, knowledge economy foundations, human and social capitals, 
diversity and independency, sustainable urban development, quality of life and place, governance and 
planning, and leadership and support indicator sets, respectively. 
Then, indicator domain scores for each development domain are calculated, as specified by the 
following equation: 
[INSERT EQUATION 3] 
where  corresponds to the indicator score and EcoDev, SocDev, EnvDev and InsDev subscripts 
represent economic, socio-cultural, enviro-urban and institutional development indicator categories, 
respectively. 
Lastly, the composite indicator scores (i.e., the overall KBUD performance) are calculated, as specified 
by the following formula: 
[INSERT EQUATION 4] 
where  corresponds to the indicator score, KBUD corresponds to the KBUD composite indicator and 
KBUDi corresponds to each of the economic, socio-cultural, enviro-urban and institutional development 
indicator category scores. 
Analysis of the results 
The research compared KBUD of Helsinki to that of eight prosperous global knowledge cities. The KBUD 
performances of these urban regions are presented in a composite indicator, four indicator categories 
and eight indicator sets in Table 3. The raw values for all 32 indicators are provided in Appendix 1. KBUD 
scorecard graphs with four development domains are illustrated in Figure 2. It should be noted that 
Figure 2, which is based on the normalized scores, visualizes the relative performance of each urban 
region compared to the other eight urban regions, which are all high-performing benchmarks. Therefore, 
a weak result among this group does not necessarily indicate that the absolute level of the indicator is 
poor. 
[INSERT TABLE 3] 
Table 3. KBUD performances of urban regions 
[INSERT FIGURE 2] 
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Figure 2. KBUD scorecards of urban regions 
The analysis of the empirical results in the economic development domain of KBUD reveals that in 
terms of ‘knowledge economy foundations’, Helsinki takes the third place behind San Francisco and 
Boston. In addition, the region’s performance is average (fifth) among the nine cases in ‘macro-economic 
foundations’. The main reason for this average performance is the quantity (size) of the economy rather 
than the quality. However, Helsinki’s higher ranking in the knowledge economy foundations is a 
promising indication for its prospective KBUD. In overall economic development performance, the region 
secures third place, outranking Birmingham, Manchester, Melbourne, Sydney, Toronto and Vancouver. In 
the economic development domain, Helsinki’s relative strengths include urban competitiveness, R&D and 
knowledge worker pool. As mentioned earlier, the national innovation policy has had a major impact on 
the positive results of regional development in this domain. Similar to Nokia, many other Finnish 
companies, primarily start-up SMEs, are now benefitting from the MEE’s innovation policy and TEKES’s 
funds (e.g., Finnish international success stories such as Angry Birds, Habbo Hotel, Max Payne). Helsinki’s 
relatively weaker areas include the lack of major international companies (aside from Nokia), which 
support the growth of ancillary SMEs and regional innovation systems, and strong foreign direct 
investment. The size and limited diversification of the economy along with the dominance of Nokia and its 
support industry are among the key reasons that the region is falling behind. Hence, Helsinki’s KBUD 
actors must focus on developing a more vibrant ‘business climate’ within the region, particularly in 
regards to economic diversification and attracting international investors to maintain the local innovation 
processes. 
Helsinki’s worst standing in comparison with the other eight cities is in the socio-cultural development 
domain of KBUD. In terms of ‘human and social capitals’, the region ranks sixth, only outranking 
Birmingham, Melbourne and Sydney. In ‘diversity and independence’, Helsinki takes the seventh place, 
only leading Birmingham and Manchester. Helsinki’s overall ranking of socio-cultural performance is 
eighth, only leading Birmingham, but not far behind Manchester, Melbourne and Sydney. In this domain, 
Helsinki’s greatest strength is, not surprisingly, education policy and investment, especially Finnish 
science policy, which is managed by the Ministry of Education. The problem areas include relatively low 
university reputation (i.e., University of Helsinki only ranks 89th internationally), cultural diversity and 
social tolerance, primarily due to the size and scale of the immigration policies of the region and nation 
(although a significant increase has been recorded since 1995, Helsinki has a lower number of skilled 
immigrants compared to others). To accommodate a highly reputable world-class university in the 
region, Aalto University was established in 2010 from the merger of three Helsinki universities, Helsinki 
School of Economics, Helsinki University of Technology, and University of Art and Design Helsinki. 
Although there have been attempts to make the region more attractive for the international talent pool, 
the region lacks an international climate (Vanolo, 2008). As stated by Kepsu et al. (2009), employment 
opportunities and overall strength of the flagship industries, price and quality of housing, the accessibility 
of social networks (especially in professional life), and rigorous place branding and marketing are the 
major areas that require further development to attract talent to the region. Considering these 
weaknesses, Helsinki’s KBUD actors must focus on developing a more dynamic ‘people climate’ in the 
region. 
In the enviro-urban development domain of KBUD, Helsinki demonstrates its undisputable leadership. 
The region ranks first in ‘sustainable urban development’ and fourth in ‘quality of life and place’, lagging 
behind Boston, Toronto and Vancouver. These outstanding achievements, particularly in sustainable 
urban and transport development and climate change mitigation programs, places Helsinki in the leading 
position among all urban regions. Of note, Helsinki is quite small in comparison to the benchmarked 
regions and, thus, does not suffer from the negative environmental aspects of large urban regions. 
Helsinki’s only relatively weak areas in this domain are urban form and density and cost of living, which 
are inevitable results of Nordic country style sprawling development and higher taxation policies (to 
provide exemplar education and social services to residents). Although Helsinki is one of the cleanest 
metropolitan areas in Europe in terms of air, water and soil quality, the region is not immune to the 
impacts of climate change, which has been called the ‘greatest failure of the free market’ (Stern, 2006). 
Helsinki’s KBUD actors are aware that building an attractive ‘spatial climate’ and decreasing emissions 
are challenging tasks that heavily drain resources, but they are also aware that control of climate change 
will give rise to a large global market for low-carbon technologies (Monni & Raes, 2008). Therefore, the 
Metropolitan Area 2030 Climate Strategy formed a vision (improved energy efficiency and sparing use of 
natural resources, leading to a fall in greenhouse gas emissions and augmented competitiveness) to 
benefit from the changing conditions (YTV, 2007). 
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Helsinki’s performance in the institutional development domain of KBUD is low compared to the other 
cities. In ‘governance and planning’, the region places seventh, only leading Birmingham and Manchester. 
In ‘leadership and support’, Helsinki is ranked fifth, behind Boston, San Francisco, Toronto and 
Vancouver. These standings place Helsinki as seventh in the overall institutional development 
performance. Although Helsinki is in the seventh position, according to the normalized scores and Figure 
2, Helsinki’s overall score is not far from the leading urban regions. In this domain, Helsinki performs 
relatively poorly in e-governance and community engagement, whereas it is particularly strong in social 
cohesion and equality. Helsinki’s relative low performance in this domain is likely due to the late 
adoption of e-government, city branding, community engagement and triple-helix-type partnership 
models compared to the other regions, considering that most of these models originated from North 
America and were first adopted by the UK and Australia. Additionally, Helsinki only demonstrates an 
average performance in the strategic planning category. To further improve Helsinki’s strategic planning 
capability, as stated by Ache (2011), the 2050 Greater Helsinki Vision co-creation and implementation 
process must be adopted in all strategic plans and projects, e.g., 2025 Vision, Competitiveness Strategy, 
2007-2013 Regional Competitiveness and Employment Program, 2013 Regional Education and Research 
Strategy, 2030 Climate Strategy, 2017 Land-use, Housing, Transport Implementation Program, Transport 
System Plan. Furthermore, Helsinki’s actors must focus on improving the ‘governance climate’ in the 
region to enable KBUD. 
The overall KBUD performance of Helsinki shows that the region is positioned exactly in the middle of 
the eight comparison urban regions. The analysis places Helsinki in the fifth place, leading the successful 
British and Australian urban regions of Birmingham, Manchester, Melbourne and Sydney and closely 
following the successful North American urban regions of Boston, San Francisco, Toronto and Vancouver. 
Figure 2 clearly indicates that the KBUD performance of Helsinki is balanced in terms of the four domains. 
By contrast, San Francisco and Birmingham display large differences in the performance of economic and 
enviro-urban developments. Helsinki’s balanced and non-swinging KBUD domain base provides an 
invaluable opportunity and relative ease for the region to further improve its international standing. 
Although the findings of this research reveal useful insights for Helsinki, the limitations on the indicator 
selection, data collection, weighting assignment, and ground-truthing must be considered.  
Discussion 
Lessons learned from the performance measurement process 
As discussed in the introduction section, the application of KBUD performance analysis and 
measurements to an urban region context is not a straightforward task. Considering the KBUD 
assessment model used in this study, the key steps in the measurement process were as follows:  
1) Refining the conceptual framework—selecting the factors to measure based on the local context; 
2) Choosing relevant city benchmarks—determining the suitable comparison urban regions; 
3) Defining indicators and collecting data—iterative in nature due to data suitability/availability 
issues; 
4) Calculating the measurement results— using statistical techniques to scale and normalize data 
and arithmetic calculations with equal indicator weightings; 
5) Analyzing the results—descriptive analysis of the findings. 
The presented methodological approach to benchmark and assess KBUD performances of urban 
regions was developed in light of the rapidly emerging KBUD and city benchmarking literature and 
practice and then specifically customized for the study of Helsinki. This approach is an invaluable 
contribution to the KBUD literature and practice. However, in each of the above steps, judgements must 
be made regarding various potential choices. For example, optimal data are seldom readily available, 
especially for an international comparison; thus, there is a need for creative solutions. 
According to Huggins and Izushi (2009), the understanding of knowledge-based activity at a regional 
level is limited by the quality of existing indicators. They state that current indicators fail to capture the 
processes by which knowledge is created and diffused. In particular, it is difficult to capture intangibles, 
social capital, and soft infrastructure factors, e.g., knowledge transfer mechanisms (Luque-Martinez & 
Munoz-Leiva, 2005; Huggins & Izushi, 2009). On the other hand, even the more simple, objective and 
tangible measures may suffer from poor quality (Greene et al., 2007). In the current study, several 
compromises are made regarding the measures and data used. For example, some of the measures are 
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quite indirect compared to the construct that we aim to capture. For example, ‘cultural diversity’ is 
measured by ‘ratio of people born abroad’. Cultural diversity is a much more multifaceted concept than 
the indicator suggests. In addition, some of the phenomena examined in the analysis, e.g., quality of life, 
are subjective in nature. A good quality of life can mean different things to people living in Helsinki and 
those living in another city, representing different cultural backgrounds and values. 
The data limitation issue discussed above has implications for the validity of the analysis. At present, 
there is a lack of ‘perfect’ indicators for capturing the intangible factors. Thus, a choice must be made to 
use somewhat low-quality data or remove relevant constructs from the analysis. In this study, we chose 
the relevance criteria over the data quality criteria. In this way, it is possible to take into account all of the 
important aspects of KBUD while discussing an urban region’s performance. Selecting only the factors 
that are easy to measure would lead to an irrelevant or unbalanced analysis. 
More generally, the prior research on regional benchmarking suggests that although benchmarking is 
quite useful and even necessary for regional policy-making, it does not work well in practice. For 
example, Rondo-Brovetti and Saliter (2007) claim that regional benchmarking raises the regional 
stakeholders’ awareness of the region compared to other regions and can be used in marketing the 
region. However, Greene et al. (2007) suggest that benchmarking provides little information beyond the 
obvious, as the measurements only present the continued success of certain cities and the paucity of 
others. Furthermore, the use of benchmarks does not seem to improve the status of poorly performing 
regions. Rather, it may reinforce existing inequalities. These generic characteristics of regional 
benchmarking naturally apply to the approach discussed in this paper and should be taken into account 
in applying the analysis. 
In light of the generic problems associated with regional benchmarking, the key strength of the 
KBUD/AM model used in this study is the ability to present performance information regarding highly 
complex issues in a compact manner. Furthermore, the tailored process (i.e., selecting relevant indicators 
and benchmark cities specifically based on the needs of the particular cases) is likely to increase the 
relevance of the measurement information for the focus city. In addition, the use of benchmarks creates a 
point of reference for interpreting the results. Without benchmarks, it would be difficult to determine 
whether a certain measurement result is good or bad.  
It should be noted that the KBUD/AM analysis provides only a rough overview of a city’s KBUD 
performance, and, thus, is a starting point for further analysis. Particular attention should be given to the 
interpretation of the data while considering the limitations discussed above (Greene et al., 2007). The 
analysis indicates the directions for further in-depth studies of good practices in various areas of KBUD 
performance. These must then be studied more carefully using additional methods. For example, the 
knowledge that San Francisco performs better than Helsinki in a certain KBUD area is not helpful. 
However, it facilitates a more detailed study of the issue. Based on the comparisons, it is possible to call 
for explanations (Rondo-Brovetti & Saliter, 2007); although it is beyond the scope of this study to discuss 
explanations in greater detail.  
The analysis of the results must be performed with caution. Each country has its own ‘story’, 
contextual setting, strengths and weaknesses, vision and strategies (Käpylä, 2012). Thus, it is not clear 
that a city aims to excel in all KBUD perspectives. In addition, it would be naïve to assume that success 
would be achieved by copying the best practices of another city without properly tailoring it to the local 
context (Rondo-Brovetti & Saliter, 2007). Thus, type of benchmarking exercise is valuable for presenting 
complex issues in a rather simplified, compact and big picture manner to spark discussion and debate and 
to guide further in-depth analysis and policy and development activities. 
Lastly, as previously mentioned, the application of indicator-based comparative studies has certain 
limitations. However, we believe that these constraints should not prevent the performance of such 
studies. Rather, these analytical studies serve as a basis of curiosity, some level of skepticism, learning 
and future development. For example, they indicate the areas that require new and more suitable 
indicators. To summarize, the benefits of indicator-based quantitative analyses outweigh their 
limitations, which must be kept in mind. 
New insights regarding the performance of Helsinki 
Previous studies on the KBUD of Helsinki have reported that the region has a good economic base, high 
education levels, high urban quality of life, low urban diversity, relatively limited urban scale, good 
accessibility and relatively high social equity (van den Berg et al., 2005; Dahlman et al., 2007; van Winden 
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et al., 2007). The current results are well aligned with these earlier findings. In addition this study details 
some of the particular strengths and weaknesses of Helsinki and, thus, contributes to the literature on 
Helsinki’s KBUD. 
The empirical findings reveal Helsinki’s highly satisfactory standing in comparison to prosperous 
knowledge cities from the USA, the UK, Australia and Canada. Furthermore, the findings can be used to 
identify the areas in which Helsinki is lagging behind the world-leading knowledge and innovation hubs. 
For example, to reach the top-performing San Francisco, Helsinki must improve its business, people and 
governance climates, particularly in terms of attracting major international companies and foreign direct 
investments, improving the international reputation of universities, increasing cultural diversity and 
social tolerance, improving urban form and density, lowering the cost of living and making advancements 
in e-governance and community engagement. At the same time, the region should maintain its strengths 
in urban competitiveness, R&D and education investments, knowledge worker pool, social cohesion and 
equality (Laihonen & Lonnqvist, 2010) and the enviro-urban area (i.e., spatial climate) in general. The 
findings of this research not only provide useful insights for Helsinki, but for other cities that seek a KBUD 
and knowledge city transformation. 
The novel value of the present study is the systematic and multifaceted view of Helsinki’s 
performance, as suggested by Fernandez-Maldonado and Romein (2010) and van Wezemael (2012), in 
contrast to well-respected international benchmark urban regions. The KBUD analysis results allow for 
the observation and evaluation of the region’s performance from several perspectives at the same time. 
This provides a broader understanding of all of the relevant aspects of Helsinki’s KBUD performance. This 
approach, as Perry (2008) advocates, can lead to understanding, appreciating and planning for the perfect 
combination of all KBUD dimensions to form the desired/alternative urban transitions. 
Conclusions 
Based on a review of the literature, in the era of knowledge economy, urban regions must not only adjust 
their local economies (business climate) but also invest in their society (people climate), environment 
(spatial climate) and institutions (governance climate) (i.e., the prominent pillars of KBUD) to become 
competitive in the global arena.  
In this study, a KBUD analysis was carried out to evaluate the performance of Helsinki in contrast to 
eight prosperous cities. The purpose of the study was not only to learn about the KBUD status of Helsinki 
but also to focus on the performance measurement and benchmarking process. In particular, we 
examined the following two aspects: how to carry out KBUD performance measurement given the well-
known difficulties and limitations and the value contribution of such measurements. 
First, the empirical measurement results were in line with previous studies and presented new 
findings. The results of this empirical research, however, should not be regarded as the ‘absolute truth’ of 
Helsinki’s KBUD. Rather, it should be considered as an indication of the status of key KBUD variables and 
as a trigger for debate, further analysis and learning. 
Second, the carefully described performance measurement process shows how such measurements 
can be undertaken and which of the key phases should be included in the process. This can be used as a 
basis for the design of similar studies or more pragmatic analyses and for the further development of the 
measurement methodology.  
Third, the value of KBUD performance measurement was evaluated from two perspectives. At a 
general level, the key strength is that the indicator system makes it possible to present and analyze 
complex phenomena, such as KBUD of an urban region in a compact manner, and provide the big picture 
view. Benchmarking also provides a point of reference to the results. Furthermore, as discussed above, 
the analysis proved valuable in understanding Helsinki’s KBUD performance. Thus, we conclude that the 
KBUD/AM process is applicable and provides value for analysis. 
The measurement process requires continued development for further improvement. This point is not 
only related to the KBUD/AM approach, but more generally to the ongoing debate on the usefulness of 
regional benchmarking. Although there are significant challenges in operationalizing some of the key 
concepts and interpreting the measurement results, there is a lack of an alternative approach. Thus, there 
is a need for further applications and experiments with regional benchmarking, and the related critical 
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discussion about learning experiences, with the aim of developing more applicable models and tools in 
the near future. 
Appendix 
[INSERT APPENDIX 1] 
Appendix 1. KBUD indicator raw values 
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